Acquisition of new discriminations on two-choice and two-dimensional (form, color) tasks under response-contingent reinforcement was evaluated as a function of nearly four years' history of total-life environments of responsecontingent versus noncontingent experiences. A total of 28 chronic mental patients, half from each history condition, participated in the study, and were prescreened on component skills and presence of a manipulable reinforcer. Groups were equated on demographic variables and current level of functioning. No differences in acquisition were found as a function of contingency history. However, correlational analyses with multiple measures of current functioning and responsiveness to treatment found differential relations to exist within groups. The latter relations suggest that the response-contingent environment resulted in greater attention to discriminative stimuli and greater consistency between task-related and extraneous behaviors.
The effects of specific contingency histories on the performance of reinforced behaviors have been well documented and are frequently invoked as explanatory concepts in theoretical accounts of both normal and abnormal behavior (Bandura, 1969; Ullmann & Krasner, 1969) . Recently, interest has focused on the acquisition of new behaviors under responsecontingent conditions as a function of a prior history of contingent versus noncontingent environmental events per se. Studies in the "learned helplessness" area (e.g., Maier, Seligman, & Solomon, 1969) have demonstrated a disruptive influence of noncontingent aversive events upon the subsequent acquisition of escape or avoidance responses under contingent conditions. Conversely, laboratory 1 This study was the basis of a PhD thesis at University of Illinois by the senior author, under the direction of the second author. Analyses were performed on the IBM 360 computer of the University Digital Computer Laboratory and on the IBM 1130 computer of the Adolf Meyer Center. Appreciation is expressed to Marco J. Mariotto and Joel P. Redfield for assistance with data analyses. The study was supported in part by U.S. Public Health Service Grant MH 15SS3 from the National Institute of Mental Health.
2 Requests for reprints should be sent to George K. Montgomery, who is now at the Department of Psychology, University of Wisconsin, Madison, Wisconsin S3 706. studies in discrimination learning and acquisition of "learning sets" provide evidence that response-contingent histories involving positive consequences facilitate the subsequent acquisition of new instrumental responses under contingent consequence conditions (e.g., Harlow, 1959) .
Based upon correlational studies and theoretical analyses, several writers have suggested that the relatively contingent versus noncontingent nature of naturally occurring environments may account for a number of socially relevant differences in the acquisition and performance of desirable behaviors. For example, the relatively noncontingent nature of an associated total-life environment has been held at least partially accountable for observed differences in developmental progress among children (e.g., Hunt, 1969) and for the relative deficiencies in performance measured by both institutionalized and noninstitutionalized mental patients (e.g., Cromwell, Rosenthai, Shakow, & Kahn, 1961) . Furthermore, Lentz (in press) has hypothesized that the extreme resistance to rehabilitation by the chronically institutionalized mental patient may be at least partially attributed to a lengthened history of relatively noncontingent total-life environments characteristic of the large custodial back wards of traditional men-339 tal hospitals (e.g., Goffman, 1961; Ullmann & Krasner, 1969) .
Thus, laboratory studies of "learned helplessness," discrimination learning, and "learning sets" demonstrate that a history of response-contingent consequences per se facilitates acquisition of new behaviors under response-contingent conditions, while a noncontingent history impairs the acquisition of new instrumental responses. A number of writers report socially relevant problems whose development is theoretically consistent with the latter laboratory findings, particularly the extreme resistance to rehabilitation of chronically institutionalized mental patients (Paul, 1969) . However, a thorough review of the literature failed to find a single study in which the influence of specified contingent versus noncontingent environments experienced over substantial periods of time could be experimentally related to the subsequent acquisition of new behavior under response-contingent circumstances.
An opportunity to obtain data relevant to the above question was provided by a longterm comparative treatment study in which two groups of chronic mental patients were available who had been hospitalized an average of nearly 20 years, the last 4 years of which were within highly controlled and specified environments. The specified treatment programs exposed both patient groups to the same staff, activity focus, assessment instruments, and identical physical plants, but one treatment program involved nearly total response-contingent goods and services while the other provided goods and services noncontingently. In the study reported as follows, the influence of these long-term contingency histories on new learning under response-contingent conditions was evaluated by selecting two subgroups of patients from the differing treatment groups, equated on current level of functioning, and comparing their performance in the acquisition of new discriminations using reinforcers of known value.
METHOD

Differential Contingency Histories
The major variable was manipulated by selection of subjects from the parent project who had been systematically exposed for nearly four years to institutional treatment based upon either social-learning principles within a "token economy" structure (e.g., Ayllon & Azrin, 1969; Paul, 1969) or milieu principles within a "therapeutic community" structure (e.g., Kraft, 1966; Paul, 1969) . By design, a near prefect contrast existed between totally individualized response contingencies within the sociallearning program and the absence of individualized contingencies within the milieu program.
Extensive staff training based upon detailed treatment manuals (Paul, Mclnnis, & Mariotto, 1973) specified staff-mediated social attention within the social-learning unit to be contingent upon the occurrence of an individual reisdent's appropriate behavior, while inappropriate behaviors were actively ignored. Within the milieu unit, in contrast, staff attention was specified for both appropriate and inappropriate behavior in the form of positive statements, reflection, clarification, and interpretation, and positive or negative feedback, without an "or else" even implied. Within the social-learning unit, the availability of goods, services, and privileges was entirely response contingent, depending solely upon the individual resident's behavior, while within the milieu unit, goods, services, and privileges were available to an individual resident irrespective of his behavior. Other aspects of experience were equated by housing both programs on identical 28-bed units of a mental health center, with doors locked to prevent nonprogrammatic interactions from untrained staff and by employment of an identical program of activities with the same staff conducting both programs, equating staff time through counterbalanced rotation (see Paul, Tobias, & Holly, 1972) .
Assessment of the extent to which the differential treatment procedures and contingency histories were, in fact, applied was obtained by trained observers employing the Staff-Resident Interaction Chronograph (see Paul et al., 1973) . Approximately onehundred 10-minute Staff-Resident Interaction Chronograph interaction samples per week were obtained over the entire controlled treatment period with average interobserver reliabilities of .95 and higher. Procedural errors in carrying out both treatment programs averaged less than S% of all interactions, thus documenting the extremes of contingent versus noncontingent environments experienced by residents in the two treatment programs.
Experimental Task Procedure
Subjects were brought individually (alternating between units) by the senior author, known to them as an extramural clinical staff member, to the experimental room, which was located midway between the treatment units. The third author served as experimenter and was also equally known to subjects in both groups as an extramural clinical staff member. At the time of the present study, the experimenter was a 22-year-old BA psychologist with one year's clinical training with the current subjects. The experimenter was not aware of the experimental hypothesis.
Upon arrival, the subject was seated at a When you point to one of these things, you will always get a , but when you point to the other thing, you will never get a -. You are always to point to the thing that wins and try to get as many as you can.
Two dissimilar objects (eraser and bottle opener) were then placed in front of the subject with the instructions, "Point to one of these." On each trial, pointing to the positive item resulted in praise and material reinforcement, while pointing to the negative item resulted in no response beyond removing the stimuli and replacing them for the next trial. The subject's first response defined the negative stimulus in order to reduce the influence of object or position preference. The warm-up task continued to a criterion of five consecutive correct choices. Failure to reach criterion in 30 trials resulted in a restatement of instructions, specification of the correct object and reinforcement contingency, and active training employing verbal and physical prompts to insure that the subject received reinforcement on every trial, with all prompts faded as rapidly as possible. Criterion performance remained five consecutive unassisted correct responses to a maximum of 30 additional trials.
A two-dimensional discrimination learning task (form:square versus cross; color:black versus white) followed immediately upon completion of the warmup. The stimuli were 60 white 5X8 inch cards, each containing one of the four possible pair combinations, according to prearranged sequencing (Fellows, 1967) . The task was introduced as follows. "O.K. (name), we are going to do the same thing only using different things. You will still get and all the you get are yours to keep and take back with you. O.K.? Here are two things. Point to one of them." The discrimination task then proceeded, always delivering praise and material reinforcement for correct responses and ignoring incorrect responses, to a criterion of 9 out of 10 consecutive correct responses, or to a maximum of 60 trials. The subject's first response defined the negative form, to remove position preference. Both two-choice and two-dimensional tasks were scored for trials and errors to the start of the criterion run.
Subject Assessment and Selection s
Sequential prescreening was applied to all 56 residents of the parent treatment units to insure selection of subjects with the component visual, motor, 3 Complete recording forms, reliability and validity data, and computer scoring programs for the TimeSample Behavior Checklist, the Staff-Resident Interaction Chronograph and clinical frequencies will be available in G. L. Paul, & R. J. Lentz, (Eds.), Observational Assessment Instrumentation for Institutional Research and Treatment (manuscript in preparation) . and memory skills required by the experimental tasks, and for whom a manipulable reinforcer existed. Following prescreening on the latter factors, residents were further prescreened on two-choice and two-dimensional discrimination tasks under conditions which maximized transfer of training for both treatment programs. One subject group from each treatment unit was then selected from prescreened residents to be run on the experimental tasks, equating groups on demographic, level of functioning, and prescreening discrimination performance.
Prescreening on component skills was accomplished by educators within regular class periods in which residents matched (by pointing) two forms, from three available, and immediately indicated recall by pointing to the two which had been previously identified when the three forms were again presented without a model. Prescreening on component skills resulted in availability of 21 residents from the milieu program and 24 residents from the social-learning program who were further screened for existence of a manipulable reinforcer. Day-to-day utilization data from the parent project identified 20 of the above milieu residents and all of the above social-learning residents who showed 100% utilization of specific consumable items of small unit sizes (e.g., cigarettes, M & M's, etc.). The specific item for each resident was then used as the reinforcer for the prescreening discrimination tasks, which occurred four weeks prior to the experimental tasks. Procedures for prescreening two-choice and two-dimensional tasks were identical to those of the experimental tasks with the following exceptions: (a) Feedback, praise, and tangible reinforcers were applied for correct responses, and negative feedback was applied for incorrect responses in order to maximize transfer of training for both treatment histories; (6) color (rather than form) defined the correct response, and forms were triangle versus circle (rather than square versus cross); and (c) active training on the two-choice task was not employed. The final prescreening resulted in the availability of IS milieu and 22 social-learning residents for experimental groups.
Equated groups were selected from residents passing prescreening requirements, resulting in two groups of 14 each equated at p > .30 on all prescreening discrimination measures. Other equation variables, presented in Table 1 , included scores from the UIlmann-Giovannoni (1964) Process-Reactive Scale which placed subjects well within the "process schizophrenic" range (< 12) and global indices of current functioning in day-to-day activities from the Time-Sample Behavioral Checklist obtained the week immediately prior to the experiment. 4 Groups were also well equated on length of exposure to programs, with 12 of 14 subjects in each group having experienced the differential treatment programs from 4 The Time-Sample Behavior Checklist is an instrument on which all behaviors occurring during a twosecond period each waking hour are recorded by trained observers. Weekly data averaged approximately ISO observations per resident, showed high stability, and concurrent validity (Mariotto & Paul, 1974) . Interobserver reliabilities ranged from .84 to .97 over the scores used in the present study. their inception nearly four years earlier. The few subjects on psychotropic drugs were receiving the minimal dosage needed to prevent injurious behavior (see Paul et al., 1972) , and no changes occurred from two weeks prior to the first prescreening assessment through completion of the experimental tasks. The subjects so selected were still among the lowest functioning of institutionalized patients (see Lentz, Paul, & Calhoun, 1971) .
Concurrent assessments of subject behavior were obtained from the files of the parent project for purposes of detailed correlational analyses. The latter assessments included measures from a six-monthly inpatient assessment battery, 5 obtained during the week prior to the experiment consisting of The Minimal Social Behavior Scale (Farina, Arenberg, & Guskin, 1957) , the Inpatient Multidimensional Psychiatric Scale (Lorr, Klett, McNair, & Lasky, 1962) , the Nurses Observational Scale of Inpatient Evaluation (NOSIE-30; Honigfeld, 1966) , and The Social Breakdown Syndrome Gradient Index (Gruenberg, Brandon, & Kasius, 1966) . Measures of academic functioning obtained at the same time point included the proportion of class periods in which terminal-level (i.e., "normal") participation was demonstrated and the number of academic tests (of four) passed at criterion level for graduation from classes. School year completed prior to hospitalization was obtained from clinical records.
Concurrent assessments for correlational analyses were also obtained from the files of the parent project regarding subjects' differential performance on the treatment units during the week of the experimental tasks. Four scores were obtained from clinical frequency records, regularly completed each hour by treatment staff, reflecting the proportion of terminallevel performances relative to opportunities available. Clinical frequency scores included a global Appropriate Behavior Index, summarizing the relative proportion of all scheduled activities performed at criterion level, and three differential component indices: SelfCare, reflecting performance of simple self-maintenance behaviors (e.g., appearance, bathing, meal behavior, etc.); Interpersonal Skills, reflecting participation in social interaction (e.g., informal interaction, meetings, etc.), and Instrumental Role, reflecting regularity of attendance at scheduled activities and participation in class and job assignments. Observational data from the Time-Sample Behavior Checklist during the same week also provided two component index scores, in addition to the global Appropriate and Inappropriate total indices mentioned above, described as follows: the Schizophrenic Disorganization Index, reflecting the relative incidence of bizarre motoric behaviors (e.g., rocking, pacing, repetitive movements, etc.), and the Cognitive Distortion Index, reflecting relative incidence of bizarre cognitive behaviors (e.g., talking to self, verbalized delusions, smiling without apparent stimulus, etc.). Behavior in the experimental task itself was also monitored by obtaining Time-Sample Behavior Checklist observations following every other stimulus presentation during the discrimination task and scoring the above four indices.
RESULTS
Two-way analyses of variance (contingency history, equated prescreening-experimental conditions) were performed on trials to criterion run and errors for both two-choice and two-dimensional discrimination tasks as the most sensitive test of the effects of contin-gency history on the acquisition of new discriminations under response-contingent conditions. Main effects for conditions were found on the two-choice task for both trials and errors and on trials for the two-dimensional task (all ps < .05). Means presented in Table  2 show a reduction in performance when conditions were changed from prescreening conditions which maximized transfer of training for both groups to response-contingent reinforcement alone. Neither main effects for contingency history nor History X Conditions interactions even approached significance on any measures (all ps > .30). Thus, in spite of such extreme differences in contingency history, these two groups of chronic mental patients failed to show any differential acquisition of new discriminations under response-contingent circumstances Extra-task behavior during the experimental task was assessed by t tests of between-groups differences on Time-Sample Behavior Checklist index scores obtained during the task. No differences in response to the experimental situation were found on three of the four index scores (all ps > .25, df -26); however, the Schizophrenic Disorganization Index revealed significant differences in variance (F = 11.13, p < .001) and in means (t adjusted for variance heterogeneity = 7.43, df=l3, p < .01), with the noncontingent history group showing significantly more bizarre behavior (M = .079) than the contingent history group (M = .033).
Correlational Analyses
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Since discrimination learning had not been previously examined in a population of such low-functioning mental patients and predicted differences in the acquisition of new discriminations were not obtained, experimental task performances were subjected to extensive correlational analysis to determine if differential contingency history had any effect at all.
Behavior during the experimental tasks was examined by intercorrelating on-task TimeSample Behavior Checklist with two-choice 8 High correlations were obtained between trials and errors on both the two-choice (r = .90) and twodimensional tasks (r = .99), without significant differences between groups; therefore, only correlational analyses with error scores are reported. An inspection of correlations with trial scores revealed a consistently similar pattern of somewhat lower magnitudes. and two-dimensional performance. On the two-choice task, both Cognitive Distortion (r = .32) and Total Appropriate Indices (r = -.39) achieved significant (p < .OS) correlations with performance over combined groups, while the other two indices were correlated in the expected direction (r -.30), with no significant between groups differences for any index. Thus, performance on the two-choice task showed consistency with concurrent appropriate and inappropriate behaviors within the experimental setting, without differences attributable to differing contingency histories of the two groups. In contrast, differences attributable to contingency history were suggested by the correlations between Time-Sample Behavior Checklist indices and performance on the more difficult two-dimensional discrimination task. For the contingent-history group, all within-group correlations with indices reflecting inappropriate behavior were in the expected direction (all rs > .40), revealing a consistency between task performance and extraneous behavior during the experiment. For the noncontingent-history group, nonzero correlations with indices of inappropriate behavior revealed an inconsistency between task performance and extraneous behavior, with differences between groups being significant for both Schizophre- ). Thus, consistency between task performance and extraneous behavior was obtained during the difficult two-dimensional discrimination only by the contingent-history group, while the noncontingent-history group showed inconsistent behavior. Demographic variables were correlated with task performance to determine whether factors unrelated to contingency history differentially predicted the acquisition of new discriminations. Only a chance number of significant correlations was obtained between two-choice or two-dimensional task performance and age, sex, length of hospitalization, process-reactive score, or drug status, without a single significant between-groups difference. In contrast, indices reflecting general intellectual competence differentially predicted task performance for the two groups. Within the noncontingent group only, performance on the two-dimensional discrimination task was predicted by prehospitalization educational level (r = -.76, p < .01) and by number of academic tests passed (r = -.54, p < .OS). Neither of the latter variables predicted two-dimensional performance within the contingent-history group (rs = -.28 and .26, respectively), with the between-groups difference achieving significance on number of tests passed (p < .OS). Number of tests passed was also predictive of two-choice task performance only for the milieu group (r = -.60, p < .05). Thus, the performance of the noncontingent-history group was predictable from measures of current and previous intellectual functioning, but the performance of the contingent-history group was not. Current level of functioning had served as a basis for preexperimental group equation on the assumption that level of functioning would be related to performance. Contrary to expectations, correlations of all measures of functioning taken during the time of the experimental period with performance on the two-dimensional discrimination task failed to achieve significance within or across groups, without even suggestive differential patterning. However, overall correlations of all global measures of current functioning with performance on the two-choice task were significant and in the expected directions.
Although none of the between-groups differences in correlations were statistically significant, inspection of the within-groups correlations in Table 3 reveals an interesting pattern: Five of the seven significant combined-groups correlations with global measures were largely a function of stronger relations existing within the noncontingent group, while the two relations which were stronger for the contingent group involved those on-unit measures which were most likely to reflect responsiveness to specific treatment program requirements. The correlations involving more discriminative component scores (see Table 3 ) show that only the Interpersonal Skills Index (reflecting relatively nonspecific functioning in social interaction) achieved significance within the noncontingent group. The component score correlations for the contingent group, in contrast, show stronger and significant predictive relations with the two indices most sensitive to on-unit responsiveness to environmental cues (Self-Care and Instrumental Role), and to the Time-Sample Behavioral Checklist index most sensitive to inappropriate behaviors which would interfere with attention to environmental cues (Cognitive Distortion). The above patterns further suggested that different processes were operating within groups as a function of contingency histories. Specifically, performance of the noncontingent-history group was more consistent with general competency outside of the experimental situation, while the performance of the contingent-history group was more differentiated on the basis of specific attention to environmental demands outside of the experimental situation or by maladaptive cognitive events which would interfere with such attention.
Response to treatment was also examined for differential predictability by correlating experimental task performance with change from pretreatment to current assessment on all measures of functioning, yielding further support for the latter hypotheses. As found with current functioning, performance on the more difficult two-dimensional discrimination task was unrelated, within or across groups, to change in behavior during the four-year treatment period. However, performance on the simpler two-choice task was differentially predictable on the basis of treatment response. In all instances, within-program change was more highly correlated with two-choice performance for the contingent group than for the noncontingent group. Although no on-unit correlations were significant for the noncontingent group, the performance of the contingent group was significantly predicted by a reduction in Time 
DISCUSSION
The present study failed to find expected differences in the acquisition of new discriminations under response-contingent circumstances as a function of differences in contingency histories, even though the chronic mental patients participating had undergone total-life environments with documented extremes in contingent versus noncontingent experiences for nearly four years. Although no study can logically prove the null hypothesis, contingency history was sufficiently isolated as the potential influencing variable that combined with the other methodological features of the present investigation, considerable con-fidence can be placed in the results. One possible explanation for the failure to obtain expected group differences would be that relations identified through investigation of higher functioning populations simply may not generalize to patients as severely disabled as those of the present study. Lentz (in press), using groups from the same population as the present study, failed to find generalization of positive "impression management" instructions which had been reported in higher functioning populations, even though his manipulations were considerably more powerful than those of previous studies. In the only previous study of discrimination learning in a population approaching the degree of dysfunction of current subjects, Panek (1970) also failed to replicate experimental results which were well established in short-term mental patients. In fact, a review of the literature revealed that the level of functioning of subjects in the present study typically constitutes grounds for exclusion in experimental research involving performance on almost any task (e.g., LeBow, 1972; Nolan, 1970; Pishkin & Bourne, 1969) .
Care is certainly warranted in generalizing across populations with grossly different characteristics. However, the literature cited earlier suggesting relations between contingency history and performance differences in populations ranging from normal infants to institutionalized mental patients is sufficiently compelling to examine alternative hypotheses for the failure to obtain expected group differences in the present study. Since suggestive evidence is beginning to appear that different task requirements may interact with contingent versus noncontingent history, even in lower animals (Maier, personal communication, 1973) , the nature of the experimental task warrants examination. For the particular tasks used in the present study, it appears that equation on current level of functioning may have accounted for the equal mean performance of groups. Similarly, it appears that differences have regularly been found between short-term and long-term, or process and reactive institutionalized mental patients on nearly any performance requiring sustained attention or effort (see Garmezy, 1970; Ullmann & Krasner, 1969) .
Prescreening and group equation resulted in the exclusion of a significant number of residents from the contingent-history group whose current functioning was too high for equation with the noncontingent-history group, even though the parent groups had been equated prior to introduction of the differential treatment programs. The experimental group with noncontingent-history represented the top 50% of current functioning within its parent treatment program, while the contingent-history group represented approximately the middle 50% (8 above, 6 below) of current functioning within its parent treatment program. Thus, while differences in contingency history may result in differences in current level of functioning, performance on experimental tasks such as those of the present investigation then appear to become more a reflection of existing ability level.
Examination of the results of equating groups for current functioning, and the findings of the correlational analyses do suggest that different processes accounted for the variance in discrimination learning, even though the overall performance between groups did not differ as a function of contingent versus noncontingent histories. In keeping with previous findings on discrimination learning (e.g., Levinson & Reese, 1967) , the experimental task performance of the noncontingent-history group was predictable from measures of current and prehospitalization intellectual functioning and from measures of global functioning which were unrelated to specific situational demands. The experimental performance of the noncontingent-history group was not predictable from their responsiveness to the treatment program. In fact, the latter group showed paradoxical and inconsistent relations between performance on the experimental task and extraneous behaviors, which were also in evidence in their on-unit performance within the treatment program. In contrast, the contingent-history group showed consistency between extraneous behavior and response to specific task demands, both on the experimental task and within the treatment program. Further, the experimental performance of the contingent-history group was not predictable from measures of intellectual functioning, but performance was pre-dictable from responsiveness to the treatment program and from measures of component functioning which reflected attention to specific environmental demands or interfering cognitive events which impeded such attention. The correlational analyses thus suggest that the response-contingent treatment program may have resulted in improved attention to discriminative stimuli, which accounted for a greater proportion of variance in current performance, while the current performance of subjects from the noncontingent treatment program was more a function of competency prior to entry in the special program.
